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ABSTRACT 
Department b i o l o g i s t s ,  under c o n t r a c t  f o r  t h e  S t a t e  
Water Resources Cont ro l  Board, conducted a survey of 
t h e  marine environment i n  t h e  v i c i n i t y  of t h e  C i ty  of 
Seas ide  ocean o u t f a l l .  Survey procedures  included 
ben th i c  g rabs ,  d i v e r  obse rva t ions ,  bottom t r a w l s ,  and 
measurements of water temperature and d i s so lved  oxygen 
concent ra t ions .  Faunal  d i s t r i b u t i o n  appeared t o  be 
more dependent on water  dep th  and s u b s t r a t e  t y p e  r a t h e r  
than  t o  proximity t o  t h e  d i scha rge .  Water tempera tures  
and d i s so lved  oxygen were normal, however, a s u r f a c e  
s l i c k  was observed i n  t h e  immediate v i c i n i t y  of t h e  
d i scha rge .  
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INTRODUCT IOX 
The C a l i f o r n i a  Department of F i s h  and Game and t h e  S t a t e  Water 
Resources Control  Board ( through Regional Board 113, Cen t ra l  Coast)  
en t e red  i n t o  an agreement whereby Department b i o l o g i s t s  conducted a 
s u b t i d a l  e c o l o g i c a l  i n v e s t i g a t i o n  of t h e  marine environment i n  t h e  
v i c i n i t y  of t h e  C i t y  of Seas ide  ocean o u t f a l l .  The o b j e c t i v e  of t h e  
s tudy  was t o  provide  t h e  Regional Water Qua l i t y  Control  Board w i t h  d a t a  
t o  assist them i n  eva lua t ing  t h e  e f f e c t s  of t h e  d i s c h a r g e  on  t h e  marine 
environment. 
The de t e rmina t ions  made by b i o l o g i s t s  included : ( i )  t h e  number 
and d i v e r s i t y  of marine l i f e ;  ( i i )  s u b s t r a t e  c h a r a c t e r i s t i c s ;  and ( i i i )  
phys i ca l  parameters ,  inc luding  water temperature and c l a r i t y .  Addition- 
a l l y ,  bottom t r a w l s  were made i n  t h e  v i c i n i t y  of t h e  d i scha rge .  
The S t a t e  Water Resources Cont ro l  Board reimbursed t h e  Department 
f o r  p a r t  of t h e  expenses i ncu r red  dur ing  t h i s  s tudy.  
AREA DESCRIPTION 
The C i ty  of Seaside d i scha rges  i t s  domestic waste m t e r  through a 
24 inch  diameter  p ipe  t e rmina t ing  i n  a 4 f t  x 6 f t  d i f f u s e r  box 800 i t  
o f f s h o r e  i n  approximately 40  f t of water .  The d i s c h a r g e  po in t  i s  about  
3 ,800 y a r d s  NE of Monterey's Municipal  Wharf No. 2 (Figure 1 ) .  The 
normal wet and d r y  weather f l o w  i s  1.3 m i l l i o n  g a l l o n s  per  day (MGD). 
The s h o r e l i n e  i n  t h e  a r e a  is a sand beach f a c i n g  t h e  northwest  and 
hence open t o  t h e  p r w a i l i n g  NW wind and swell .  The s u b s t r a t e  throughout 
t h e  s tudy  a r e a  was f i n e  sand. No rock  o r  hard s u b s t r a t e  was encountered, 
however, occas iona l  g i a n t  k e l p  p l a n t s  @lacrocystis sp. ) were p r e s e n t  

immediately south  of t h e  s tudy  a r e a  i n d i c a t i n g  t h e  presence  of hard sub- 
s t r a t e .  
F i e l d  ope ra t ions  were conducted by Department b i o l o g i s t s  on 
March 15 and 16, 1972, from t h e  Department 's 92 f t  r e s e a r c h  v e s s e l ,  
KELP BASS . 
S t a t i o n  s i t e s  were pos i t i oned  a t  250 f t  i n t e r v a l s  a long t h r e e  
t r a n s e c t s  r a d i a t i n g  ou t  1,000 f t  from a p o i n t  250 f t  o f f s h o r e  from t h e  
d i scha rge  (F igure  1 ) .  Due t o  shal low water  and heavy s w e l l s ,  i t  was 
unsafe  t o  p o s i t i o n  t h e  v e s s e l  a t  d i scha rge  depth.  However, one s t a t i o n  
was occupied w i t h i n  50 f t  of t h e  d ischarge .  The presence  of a  s u r f a c e  
"boi l"  marking t h e  end of t h e  o u t f a l l  was noted and t h i s  f a c i l i t a t e d  
s t a t i o n  l o c a t i o n .  Each sampling s i t e  was marked w i t h  an  anchor and buoy 
and t h e  v e s s e l  was anchored a t  t h e  s i t e .  The s t a t i o n  was then  sampled 
2 from t h e  s u r f a c e ,  u t i l i z i n g  a  1/20m Ponar grab ,  and/or  surveyed by 
b i o l o g i s t - d i v e r s  equipped wi th  a  f u l l  f a c e  mask w i t h  s u r f a c e  a i r  supply 
and d iver - to-sur face  communications. Mul t ip l e  g rabs  were combined when 
s i n g l e  grabs  produced i n s u f f i c i e n t  sediment f o r  a n a l y s i s .  
Sediment samples c o l l e c t e d  by t h e  Ponar grab were s i f t e d  through 
a 0.5mm screen  and t h e  b i o t a  were preserved  i n  10% fo rma l in  p repa ra to ry  
t o  s o r t i n g  and i . d e n t i f i c a t i o n  i n  t h e  l abo ra to ry .  
Due t o  poor water  v i s i b i l i t y  and s t r o n g  bottom su rge ,  a  d i v e r  survey 
was no t  p r a c t i c a l .  Therefore ,  on ly  t h r e e  s t a t i o n s  were occupied by 
d i v e r s  and no q u a n t i t a t i v e  sampling was conducted by t h e  d i v e r s .  
Water temperature and d i s so lved  oxygen de termina t ions  were made 
wi th  a  Martek Model DOA i n  s i t u  d i s so lved  oxygen monitor .  V i s i b i l i t y  
e s t ima te s  were taken by t h e  d i v e r s  a t  t h r e e  s t a t i o n s  i n  10 f t  i n t e r v a l s  
from t h e  s u r f a c e  t o  t h e  bottom. General bottom c o n d i t i o n s  inc lud ing  
s u b s t r a t e  d e s c r i p t i o n ;  h e i g h t ,  per iod  and d i r e c t i o n  of r i p p l e  marks; and 
t h e  presence of suspended organic  m a t e r i a l  ( l e p t o p e l )  i n  t h e  water  column 
and on t h e  bottom were a l s o  noted by t h e  d i v e r s .  
Four t r awl s  were made wi th  a  16 f t  head rope t ry-ne t  wi th  1 inch  
s t r e t c h  mesh and a  112 inch  mesh l i n e r  i n  t h e  cod end. Two of t h e  
t r awl s  were of 5  minutes d u r a t i o n  commencing 250 f t  o f f s h o r e  t h e  d i s -  
charge and fol lowing t h e  7 fm i s o b a t h  upcoast and downcoast from t h e  d i s -  
charge,  and two t r awl s  were of 10 minutes d u r a t i o n  a long  t h e  8  and 10 fm 
i s o b a t h s  d i r e c t l y  o f f s h o r e  from t h e  d i scha rge  (F igure  1) .  Trawling speed 
was 3-4 knots .  A l l  animals  captured  were saved and brought t o  t h e  
l a b o r a t o r y  f o r  i d e n t i f i c a t i o n  and l e n g t h s  i n  mm were taken  f o r  a l l  pos t -  
l a r v a l  f i s h .  
Resu l t s  - Phys ica l  
Su r face  water  temperatures  ranged from 12.9 C a t  S t a t i o n  A t o  
14.8 C a t  S t a t i o n s  1-D and 3-C (Tables  1-4). Temperatures were more con- 
s i s t e n t  a t  40 f t  of depth ,  ranging from 11.1 C a t  S t a t i o n  1-E t o  12.0 C 
a t  S t a t i o n s  A-1 and 2-C. The lowest  temperature recorded was 10.1 C a t  
75 f t  ( S t a t i o n  3-E). 
Dissolved oxygen concen t r a t ions  &t t h e  s u r f a c e  averaged 9 .6  ppm, 
ranging from 10.0 t o  9.2 ppm. Concent ra t ions  were g e n e r a l l y  h i g h e s t  
a t  depths  of 10 t o  30 f t ,  then  s t e a d i l y  decreased wi th  increased  depth ,  
a  s i t u a t i o n  s i m i l a r  t o  t h a t  found o f f s h o r e  from t h e  Monterey ocean d i s -  
charge (Hardy, 1973). The h ighes t  reading  was 10.5 ppm a t  20 f t  
( S t a t i o n  1-B), and t h e  lowest  was 4.8 ppm a t  75 f t  ( S t a t i o n  3-E) .  
Water v i s i b i l i t y  e s t ima te s  were made a t  S t a t i o n s  1-B, 1-C, and 2-C. 
Surface  v i s i b i l i t i e s  ranged from 8  t o  15 f t  dec reas ing  t o  0.5 - 1 f t  on 
t h e  bottom. A s u r f a c e  s l i c k  of g r e a s e  was noted i n  t h e  immediate 
v i c i n i t y  of t h e  d i scha rge  and l e p t o p e l  was noted i n  t h e  water  column a t  
TABLE 1. Temperature ,  D i s s o l v e d  Oxygen and V i s i b i l i t y  P r o f i l e s  f o r  S t a t i o n s  
on T r a n s e c t  1 ,  C i t y  of S e a s i d e  Ocean D i s c h a r g e ,  March 15, 1972 
S t a t i o n  1-B Time: 0845 Depth: 37 f t  
Depth ( f t )  Temp. (C) 0, (ppm) V i s .  ( f t )  Comments 
13.0 10.0 15 S u r f a c e  g r e a s e  s l i c k .  Heavy 
12.8 9.9 15 l e p t o p e l  i n  w a t e r  column. 
12.4 10.5 15 R i p p l e  marks confused .  N-S 
12.2 10.0 10 3" p e r i o d  112" h i g h ;  E-W 2-3' 
11.9 7.6 0.5-3 p e r i o d ,  6" h i g h .  F i n e  sand ,  
e a s i l y  d i s t u r b e d .  
S t a t i o n  1-C Time: 0940 Depth: 36 f t  
Depth ( f  t )  Temp. (C) O2 (ppm) V i s .  ( f t )  Comments 
13.1 9 .8  15 No s u r f a c e  s l i c k ,  some foam. 
12.8 9.8 15 L e p t o p e l  s tar ts  a t  10 f t  d e p t h .  
12.7 10.2 10 Water q u i t e  d i r t y  4-5 f t  o f f  
12.2 9 $ 8  10 bot tom.  R i p p l e  marks confused .  
- - 1-2 N-S 3" p e r i o d ,  112" h i g h .  
O c c a s i o n a l  l a r g e r  r i p p l e .  
S t a t i o n  1-D Time: 0955 Depth: 35 f t  
Depth ( f t )  Temp. (C) O 2  (ppm) V i s .  ( f t )  Comments 
- - - - 
SS 14.8 9 .3  - No d i v e  made 
10 14 $ 0  9.6 - 
20 13.6 9.9 - 
3 0 14.0 9.6 - 
35 12.0 7.5 - 
S t a t i o n  1-E Time: 1010 Depth: 45 f t  
Depth ( f t )  Temp. (C) O 2  (ppm) V i s .  ( f t )  Comment s 
SS 14.0 9.8 - No d i v e  made 
10 13.2 9.8 - 
20 13.0 10.3 - 
3 0 12.1 7.1 - 
4 0 11.1 6.3 - 
45 10.9 6.4 - 
TABLE 2. Temperature, Dissolved Oxygen and V i s i b i l i t y  P ro f i . l e s  f o r  S t a t i o n s  
on Transec t  2,  C i ty  of Seas ide  Ocean Discharge,  March 15 ,  1972 
S t a t i o n  2-B Time: 0830 Depth: 45 f t  
Depth ( f t )  Temp. (C) O2 (ppm) V i s .  ( f t )  Comments 
SS 14.0  9 .2  - No d i v e  made 
10 13 .8  9 .6  - 
20 13 .0  9.2 - 
3 0 12.2  9 .2  - 
40 11.3  6.4 - 
4 5 11.1 6 . 3  - 
S t a t i o n  2-C Time: 1040 Depth: 48 f t  
Depth (f  t )  Temp. (C) O2 (ppm) V i s .  ( f t )  Comments 
13.8  9 . 3  8 Su r face  g rease  s l i c k  and foam. 
13.0  9.6 10 Leptopel  i n c r e a s e s  w i t h  depth,  
12.9 9 . 8  1 0  very  heavy near  bottom. Unable 
12.6  9 . 3  5 t o  s e e  bottom. Bottom f e l t  l i k e  
12 . O  7.9 1 i t  was i r r e g u l a r  wi th  l a r g e  and 
- - 0 . 5  sma l l  r i p p l e s .  
S t a t i o n  2-D Time: 1110 Depth: 4 8 f t  
Depth ( f  t )  Temp. (C) O2 (ppm) V i s .  ( f t )  Comments 
14.6 9.4 - No d i v e  made. Sur face  g rease  
13.9 9 .4  - f i l m  p re sen t .  
13.3  9.4 - 
12 .8  8 .6  - 
11.9 6.4 - 
11.1 6 .2  - 
S t a t i o n  2-E Time: 1310 Depth: 35 f t  
Depth ( f t )  Temp. (C)  O2 (ppm) V i s .  ( f t )  Comments 
14.2 9.2 - No d i v e  made. No s u r f a c e  f i l m .  
13.8 9 .0  - 
13.4  9 .0  - 
13.0 8 .9  - 
11.9 6 .0  - 
TABLE 3. Temperature  and Disso lved  Oxygen P r o f i l e s  f o r  S t a t i o n s  on 
T r a n s e c t  3 ,  C i t y  of S e a s i d e  Ocean D i s c h a r g e ,  March 15,  1972 
S t a t i o n  3-B Time: 1410 Depth: 51 f t  
Depth ( f t )  Temp. (C) O 2  (ppm) Comments 
No d i v e  made 
S t a t i o n  3-C Time: 1.430 Depth:  59 f t  
Depth ( f t )  Temp. (C) o2 (ppm) Comments 
No d i v e  made 
S t a t i o n  3-D Time: 1450 Depth: 63 f t  
--
Depth ( f t )  Temp. (C) 0, (ppm) Commerit s 
No d i v e  made 
S t a t i o n  3-E Time: 1510 Depth: 7 5  f t  
Depth ( f t )  Temp. (C) 0, (ppm) Comments 
No d i v e  made 
TABLE 4 .  Temperature  and Disso lved  Oxygen P r o f i l e s  f o r  S t a t i o n s  A and A - 1 ,  
C i t y  of S e a s i d e  Ocean D i s c h a r g e ,  March 15 and 16,  1972 
S t a t i o n  A-1 Time: 0945 Depth 40 f t  Date :  March 16 
Depth ( f t )  Temp. (C) O2 (ppm) Comments 
No d i v e  made 
S t a t i o n  A Time: 0830 Depth: 45 f t  Date :  March 15 
Depth ( f t )  Temp. (C) O 2  (ppm) Comments 
No d i v e  made 
a l l  t h r e e  d i v i n g  s t a t i o n s ,  g e n e r a l l y  i n c r e a s i n g  w i t h  d e p t h .  
The s u b s t r a t e  was f i n e  sand th roughout  t h e  s t u d y  a r e a .  R i p p l e  marks 
i n d i c a t e  a  s h i f t i n g  sand bot tom a l o n g  T r a n s e c t s  1 and 2 ,  a  r e s u l t  of  
t h e  t u r b u l e n t  c o n d i t i o n s  p r e v a i l i n g  a d j a c e n t  t o  t h e  s u r f  zone.  
R e s u l t s  - Benth ic  Grabs 
The abundance and d i v e r s i t y  of an imals  r e c o r d e d  a t  s t a t i o n s  c l o s e s t  
t o  t h e  d i s c h a r g e ,  ( S t a t i o n  A and A-1) were  among t h e  l o w e s t  r e c o r d e d  
d u r i n g  t h e  su rvey  ( T a b l e  5 ) .  
T r a n s e c t s  1 and 2 ,  e x t e n d i n g  u p c o a s t  and downcoast from S t a t i o n  A, 
were  g e n e r a l l y  r i c h e r  i n  o v e r a l l  abundance and d i v e r s i t y  of mar ine  l i f e  
t h a n  were  S t a t i o n s  A and A-1. P o l y c h a e t e s ,  however, were  s t i l l  s p a r s e ,  
w i t h  no more t h a n  t h r e e  p o l y c h a e t e s  recorded  from any s t a t i o n .  The 
g r e a t e s t  i n c r e a s e  i n  an imal  l i f e  was i n  c r u s t a c e a n s  (Ar th ropoda) .  
Wi th in  t h i s  group,  cumaceans were  g e n e r a l l y  t h e  most abundan t ,  however, 
o s t r a c o d s  were  v e r y  abundant a t  one s t a t i o n .  J u v e n i l e  sand d o l l a r s ,  
D e n d r a s t e r  e x c e n t r i c u s  were  p r e s e n t  a t  a l l  b u t  one  s t a t i o n .  
S t a t i o n s  a l o n g  T r a n s e c t  3 ,  e x t e n d i n g  o f f s h o r e  from t h e  d i s c h a r g e ,  were  
g e n e r a l l y  r i c h e r  i n  m o l l u s c s  and p o l y c h a e t e s ,  w h i l e  c r u s t a c e a n s  were  
somewhat l e s s  abundant .  Sand d o l l a r s  dropped o f f  i n  abundance,  w i t h  
o n l y  2 a p p e a r i n g  i n  t h e  samples .  
R e s u l t s  - Trawling 
Trawl  S t a t i o n  1, s t a r t i n g  a t  S t a t i o n  A and p r o c e d i n g  NE a l o n g  t h e  
7 fm i s o b a t h ,  caught  a t o t a l  of 34 f i s h  of 8 s p e c i e s ,  1 4  u n i d e n t i f i e d  
l a r v a l  f i s h  and 22 i n v e r t e b r a t e s  of 5  s p e c i e s  (Tab le  6 ) .  J u v e n i l e  n i g h t  
s m e l t , . S p i r i n c h u s  s t a r k s i ,  were  most abundant fo l lowed  by s p o t f i n  s u r f -  
p e r c h ,  Hyperprosopon anaZe, and speck led  sanddab,  C i t h a r i c h t h y s  s t igrnaeus .  
TASLE 5. Animals Recorded from Ponar Grabs and Dive r  Obse rva t ions  i n  t h e  V i c i n i t y  of C i t y  of S e a s i d e  Ocean Di scha rge ,  March 15-16, 1972 
S t a t i o n  and Abundance* 
T r a n s e c t  1 T r a x e c t  2 Transect 3 
A A-1 1-B 1-C 1-D 1-E 2-B 2-C 2-3  2-E 3-B 3-C 3-D 3-E 
No. of  grabs  2 1 2 1 1 1 2 2 2 1 - 2 2 2 
Sediment Vol. ( L i t e r s )  4 1% 1 1% I+ 1% 2 3 2 3 - 3 4 4 Cements 
Cnidar i a  
Ag Zaophenia s p  . 1 D i v e r  pick-up 
Nemer t i z a  
unid .  
Anael ida 
Polyc'meta 
un id ,  fragments 
Chactozone s p .  
fispio sp .  
C i r r a t u l i d a e  
Gljcera s p .  
G. branchiopoda 
Goniad~ b r m n ~ a  
Hemipodus boreal i s  
1 1 S t a t i o n  1-C t u b e d  n e n e r t e a n s  
Lanice (?) s p .  

TABLE 5 .  Contd. 
S t a t i o n  and Abundance* 
Transect  1 Transect  2 Transect  3 
A A-1 1-B 1-C 1-D 1-E 2-B 2-C 2-D 2-E 3-5 3-C 3-D 3-E * 
KO. of grabs 2 1 2 1 1 1 2 2 2 1 - 2 2 2 
Sedinent Vol. ( L i t e r s )  4 15$ 1 l+ 1% 1% 2 3 2 3 - 3 4 4 Comnents 
Isopoda 2 3 1 
My sidacea 3 1 4 
Ostracoda 
Mollu sca 
MLCitreZZa sp. 
OZiveZZa s p .  
0. baetica 
0. bip Zicata 
- 0 .  pycnia 
Si Ziqua Zucida 
TeZZina s p .  
T. bodegensis 
Tricoza sp. 
Echinod errnata 
Dendraster excentricus 
2 J u v e n i l e s  
I '  
1 J u v e n i l e  
Diver observa t ion  1 
1 
1 
5 9 3 7 6 2 1 3 S t a t i o n  2-D, 2 a d u l t ,  1 j u v e n i l e  
1 
1 1 S t a t i o n  1-E, j u v e n i l e  
J u v e n i l e s  
1 Juven i les ,  l m  - 5 2 m ~  diameter  
TABLE 5. Contd. 
S t a t  i o n  and Abundance* 
T r a n s e c t  1 T r a n s e c t  2 T r a n s e c t  3 
A A-1 1-B 1-C 1-D 1-E 2-B 2-C 2-D 2-E 3-B 3-C 3-D 3-E 
No. of g rabs  2 1 2 1  1 1 2 2 2 1 - 2 2 2 
Sed incn t  Vol. ( L i t e r s )  4 1  1 1% 1% 15: 2 3 2 3 - 3 4 4 C o ~ z e n t s  
Cephalochordata 
Branchiostoma sp. 1 
Chaetognatha 
Scgitta sp. 
Cithmichfhys s p .  D ive r  o b s e r v a t i o n  
* Abundance Symbol 
P = P r e s e n t  i n  t h e  a r e a  b u t  r e l a t i v e  abundance n o t  e s t i m a t e d  
TABLE 6 .  F i s h e s  and I n v e r t e b r a t e s  Captured a t  Trawl S t a t i o n  1, 
C i t y  of S e a s i d e  Ocean D i s c h a r g e ,  March 15,  1972 
Time: 1325-1330 Depth:  7 fms.  
- 
X S . L .  Range S t a n d a r d  
S p e c i e s  Number mm mm d e v i a t i o n  
VERTEBMTA 
Citharichthys stigmaeus 6 45 39-55 6.7 
Geny onemus Zineatus 1 180 - - 
Hyperprosopon ana Ze 9 104 73-117 13 .8  
Hypsopsetta guttuzata 1 238 - - 
L a r v a l  f i s h  ( u n i d . )  12 - - - 
L a r v a l  f l a t f i s h  ( r i g h t  eyed) 2 
Psettichthys rneZanosticus 1 2 16 - - 
Raja binocuZata 1 416(TL) - - 
Spirinchus s tarks i  ( a d u l t )  1 114 - - 
S. s tarks i  ( j u v e n i l e )  1 0  47 42-58 12 .5  
Ste  ZZerintz xyosterna 4 77 57-84 1 1 . 3  
INVERTEBRATA 
Arthropoda 
Cancer antennarius 
Crago nigromacuZata 
C.  s t y l i r o s t r i s  
Pugettia daZ Z i  
Spirontocaris s p .  
Remarks 
j u v e n i l e s  
F i s h  captured were g e n e r a l l y  small  w i th  t h e  except ion  of a  416 mm 
b i g  s k a t e ,  Raja binoczilata. Uniden t i f i ed  l a r v a l  f i s h ,  i nc lud ing  r i g h t  
eyed f l a t f i s h ,  were a l s o  captured .  
F ive  s p e c i e s  of c rus t aceans  were captured ,  w i t h  t h e  shrimp, Crngo 
nigromacu-lata being most abundant.  
Trawl S t a t i o n  2, running SW from buoy A along t h e  7  fm i s o b a t h ,  
produced only  17 f i s h  of 3  s p e c i e s  and 1 s p e c i e s  of i n v e r t e b r a t e  (Table 7 ) .  
Speckled sanddab were most abundant followed by s p o t f i n  s u r f p e r c h .  F i s h  
were g e n e r a l l y  smal l  w i t h  t h e  l a r g e s t  being a  265 mm (SL) diamond 
t u r b o t ,  Hypsopsetta guttuZata. The s i n g l e  s p e c i e s  of i n v e r t e b r a t e  
captured was t h e  shrimp, Crago nigromaculata. 
Trawl S t a t i o n  3, proceeding NE a long  t h e  8  fm i s o b a t h  o u t s i d e  t h e  
d i scha rge ,  was t h e  most product ive  w i t h  160 f i s h  of a t  l e a s t  12 s p e c i e s  
and 110 i n v e r t e b r a t e s  (Table 8) .  Speckled sanddab were by f a r  t h e  most 
abundant f i s h  taken ,  accounting f o r  74% of t h e  c a t c h .  F i s h  were g e n e r a l l y  
smal l ,  t h e  l a r g e s t  being a  318 mm (SL) Engl i sh  s o l e ,  Parophrys vetulus.  
Uniden t i f i ed  l a r v a l  f i s h ,  i nc lud ing  r i g h t  eyed f l a t f i s h ,  were a l s o  captured .  
Crustaceans accounted f o r  most of t h e  i n v e r t e b r a t e s  captured  a t  
Trawl S t a t i o n  3  w i t h  Crago nigromaeuZata being most abundant.  Also 
captured were two s p e c i e s  of gastropod mol luscs ,  Nassarius fossatus and 
OZiveZla bipl icata,  t h e  s e a  s t a r  Pisaster brevispinus and one sand d o l l a r .  
Trawl S t a t i o n  4 r a n  NE along t h e  10 fm i s o b a t h  p a r a l l e l  t o  and sea- 
ward of t h e  previous  t r a w l s .  Sixty-four  f i s h  of a t  l e a s t  9  s p e c i e s  
and 22 i n v e r t e b r a t e s  were captured  (Table 9 ) .  Night smelt  were t h e  
most abundant s p e c i e s ,  accounting f o r  n e a r l y  66% of t h e  c a t c h .  A s  w i th  
t h e  o t h e r  t r a w l s ,  t h e  f i s h  were a l l  g e n e r a l l y  smal l  w i t h  many j u v e n i l e s  
and l a r v a l  f i s h  p r e s e n t .  The l a r g e s t  f i s h  captured was a  291 mm (SL) 
sand s o l e ,  Psettichthys melanostictus. 
TABLE 7. F i s h e s  and I n v e r t e b r a t e s  Captured a t  Trawl  S t a t i o n  2 ,  
C i t y  of S e a s i d e  Ocean D i s c h a r g e ,  March 15, 1972 
Time: 1357-1402 Depth: 7  f m s .  
- 
X S . L .  Range S tandard  
S p e c i e s  Number mm mm d e v i a t i o n  
VERTEBRATA 
Citharichthys stigrnaeus 2 8 8 83-93 - 
C. stigmaeus ( j u v e n i l e )  10 41.4 31-50 1.96 
Hyperprosopon m a z e  
Hypsopsetta guttuZata 
INVERTEBRATA 
Arthropoda 
Crago nigromaeu Zata 
TABLE 8 .  Fishes and Invertebrates Captured at Trawl Station 3, 
City of Seaside Ocean Discharge, March 16,  1972 
Time: 0900-0910 Depth: 8 fms. 
- 
X S.L. Range Standard 
Species Number mm mm deviation 
VERTEBRATA 
Citharichthys stigmaeus 119 - 20-112 - 
Cymatogastcr aggregata 3 7 3 67-84 - 
Hyperprosopon anaZe 1 0  106 76-123 14.5  
Larval fish (unid.) 2 - - - 
Larval flatfish (right eyed) 6 - - - 
Leptocottus amatus 2 1 3  1 120-142 - 
Pmophrys vetuZzts 2 293 267-318 - 
Psettichthys me Zanostictus 1 - 317 - 
Raja binoculata 2 173-180(TL) - 
Sebastes sp. 8 2 2 15-35 6.2. 
SteZZerina =cyosterna 4 7 1 32-110 27.6 
Torpedo ca Z i  fornica 1 No. meas. 
INVERTEBRATA 
Arthropoda 
Crago s p .  
C. nigricauda 
C. nigromacu Zata 
Lironeca vuZgmis 
Mollusca 
Nassarius fossatus 
Olive ZZa bip Zicata 
Echinodermata 
Dendraster excentricus 
Pisas t e r  brevispinus 
Remarks 
ectoparasite on fish 
TABLE 9. Fishes and Invertebrates Captured at Trawl Station 4, 
City of Seaside Ocean Discharge, March 16, 1972 
Time: 0930-0940 De~th: 10 f m s  
- 
XS.L. Range Standard 
Species Number mm mm deviation 
VERTEBRATA 
Citharichthy s stigmaeus 4 37 33-39 2.3 
Hyperprosopon anaZe 6 101 77-112 13.0 
Larval fish (unid.) 4 2 7 24-3 1 2.7 
Larval flatfish (right eyed) 1 - 19 - 
Parophrys vetuZus 1 - 310 - 
PZeuronichthy s decurrens 1 - 225 - 
Psettichthys meZanostictus 4 217 160-291 55.9 
Spirinchus s tarksi  42(13 meas.) 99 48-116 18.8 
Synodzrs Zucioceps 1 - 238 - 
INVERTEBRATA 
Annelida 
Hirudinea 
Arthropoda 
Crago nigricauda 
Lironeca vulgaris 
Pugettia graci Zis 
Spirontocaris sp . 
Mollusca 
TeguZa montereyi 
Echinodermata 
Astropecten verri  Z Z i  
Dendraster excentricus 
Remarks 
ectoparasite on fish 
30 mm diameter 
Shrimp of t h e  genus Spirontocaris were t h e  most abundant i nve r t e -  
b r a t e  a t  Trawl S t a t i o n  4 followed by t h e  e c t o p a r a s i t i c  isopod,  Lironeca 
vulgaris. This  isopod,  however, i s  n o t  considered a p a r t  of t h e  b e n t h i c  
community and i t s  presence  i n  t h e  t r awl  ca t ch  i n d i c a t e s  i t s  presence  
a s  a p a r a s i t e  on t h e  t r awl  caught f i s h .  The occurrence of a t op  s n a i l ,  
Tegula montereyi was unusual i n  t h a t  t h i s  s p e c i e s  i s  normally a s s o c i a t e d  
wi th  rock  s u b s t r a t e  and a l g a e ,  and not  wi th  sand bottoms. Also p re sen t  
were t h e  s e a  s t a r  Astropecten v e r r i l l i  and a sand d o l l a r .  
DISCUSSION 
The d i v e r s i t y  and abundance of ben th i c  animals  were g e n e r a l l y  low 
throughout t h e  s tudy  a r e a ,  t h e  lowest  occu r r ing  a t  two s t a t i o n s  n e a r e s t  
t h e  d ischarge ,  S t a t i o n s  along Transec t s  1 and 2 e x h i b i t  s i m i l a r  f a u n a l  
assemblages a s  t hose  found n e a r e s t  t h e  d i scha rge ,  wi th  a s l i g h t  i n c r e a s e  
i n  s p e c i e s  d i v e r s i t y ,  and a s i z e a b l e  i n c r e a s e  i n  abundance of animals  a t  
two s t a t i o n s .  The g r e a t e s t  i n c r e a s e  i n  number of animals  was a t  
S t a t i o n  1-E, where os t r acods  and cumaceans were very  abundant,  and a t  
S t a t i o n  2-B where a l a r g e  number of sand d o l l a r s  were encountered.  D i s -  
r egard ing  t h e s e  two s t a t i o n s ,  t h e  number and d i v e r s i t y  of an imals  found 
a t  s t a t i o n s  along Transec t s  1 and 2 Mere more comparable t o  t h o s e  found 
a t  S t a t i o n  A-1. 
The i n c r e a s e  i n  molluscs  and polychae tes  a long  Transec t  3 and t h e  
decrease  i n  sand d o l l a r s  r e f l e c t s  t h e  change i n  h a b i t a t  type  from t h e  
s h i f t i n g  sand bottom j u s t  o u t s i d e  t h e  s u r f l i n e  t o  t h e  more s t a b l e  f i n e  
sand bottom encountered i n  deeper a r e a s .  Sand d o l l a r s ,  Dendraster excentricus 
a r e  comrnonlyfound j u s t  o u t s i d e  t h e  s u r f l i n e  on s h i f t i n g  sand bottoms, 
which accounts  f o r  i t s  abundance a long  Transec t s  1 and 2, whereas 
bottom cond i t i on  a long  Transec t  3 was b e t t e r  s u i t e d  f o r  mol luscs  and 
polychaetes .  
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The d i v e r s i t y  and atundance of benthic  an imals  throughout  t h e  s tudy 
a r e a  were cons iderably  lower than  those  found dur ing  a  similar survey of 
t h e  C i t y  of Monterey ocean d i scha rge  i n  March, 1972 (Hardy, 1973).  The 
two o u t f a l l s ,  though i n  c l o s e  proximity t o  each o t h e r ,  d i s cha rge  i n t o  
d i f f e r e n t  h a b i t a t  t ypes .  The Monterey o u t f a l l  d i s c h a r g e s  on to  a low 
p r o f i l e  sandstone r ee f  suppor t ing  an ex tens ive  bed of g i a n t  ke lp .  The 
ke lp  bed, and t h e  exposure of t h e  Monterey o u t f a l l  t o  t h e  p r e v a i l i n g  wind 
and swel l ,  p r o v i d e s  f o r  a semi-protected h a b i t a t  q u i t e  d i f f e r e n t  from t h e  
s i t u a t i o n  p re sen t  a t  t h e  Seas ide  o u t f a l l .  The Seaside o u t f a l l  d i s cha rges  
i n t o  a s h i f t i n g  sand, open c o a s t  environment. Such h a b i t a t s  do no t  
provide s u i t a b l e  h a b i t a t  f o r  d i v e r s e  assemblages of p l a n t s  and animals .  
Trawl c a t c h e s  were g e n e r a l l y  small .  The low c a t c h e s  were probably 
more a  r e s u l t  of i n e f f i c i e n t  gear  and heavy s w e l l s  r a t h e r  than  t o  a  
l a c k  of f i s h .  Three s p e c i e s  of f i s h  dominated t h e  ca tch ;  speckled sanddabs, 
n igh t  m e l t ,  and s p o t f i n  sur fperch .  The lowest  c a t c h  was made a t  Trawl 
S t a t i o n  2. Th i s  was t h e  on ly  t r a w l  made down c o a s t ,  which may account  f o r  
t h e  low ca tch .  The l a r g e s t  c a t c h ,  Trawl S t a t i o n  3 ,  was made j u s t  seaward 
from Trawl S t a t i o n s  1 and 2. 
F i s h  were g e n e r a l l y  small  w i th  many u n i d e n t i f i e d  l a r v a e  and j u v e n i l e  
, 
f i s h  p re sen t .  Due t o  t h e  small  s i z e  of t h e  n e t ,  t h e  n e t  may have been 
more s e l e c t i v e  t o  smal le r  f i s h .  No n e o p l a s t i c  growths o r  o t h e r  deformi- 
t i e s  were found on any of t h e  f i s h  captured.  
CONCLUSIONS 
The d i s t r i b u t i o n  of animals  i n  t h e  s tudy  a r e a  was more l i k e l y  a 
f u n c t i o n  of s u b s t r a t e  t ype  and d e p t h  r a t h e r  than  a  response  t o  t h e  d i s -  
charge.  The low number and d i v e r s i t y  of an imals  found a t  t h e  s t a t i o n s  
c loses t  to the d i s c h a r g e  might i n d i c a t e  a n  e f f e c t  from the d i s c h a r g e .  
Ilowever, t h e  v a r i a t i o n  i n  abundance and d i v e r s i t y  shown a t  o t h e r  s t a t i o n s  
demons t ra tes  t h e  p a t c h i n e s s  of t h e  b e n t h i c  p o p u l a t i o n s  and t h e  need f o r  
more i n t e n s i v e  sampl ing programs t o  a d e q u a t e l y  d e s c r i - b e  t h e  pa ramete rs  
of t h e s e  p o p u l a t i o n s .  
Disso lved  oxygen c o n c e n t r a t i o n s  were  normal i n  t h e  immediate 
v i c i n i t y  of t h e  d i s c h a r g e .  The o n l y  p h y s i c a l  m a n i f e s t a t i o n  of t h e  o u t -  
f a l l  t h a t  we n o t i c e d  was t h e  s u r f a c e  s l i c k  i n  t h e  immediate v i c i n i t y  
of t h e  d i s c h a r g e .  
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